A method for determination of serum-neutralizing antibody titers to rhinovirus type 16 and coxsackievirus type A-4 in human diploid cells Engineering Co.) are also satisfactory. The plates were immersed in freshly prepared 70% ethyl alcohol for 40 to 60 min and dried in the inverted position. The plates were not exposed to ultraviolet light. Autoclaved mineral oil was used for overlay of the Microtiter cultures; however, plastic adhesive tape (no. 220-30; Cooke Engineering Co.) also could be used.
The determination of serum-neutralizing antibodies in Microtiter plates is highly desirable in large survey studies. Human embryonic lung fibroblasts have been shown to be a sensitive system for the isolation of rhinoviruses, cytomegalovirus, and varicella-zoster virus. It is advantageous to perform serum neutralization tests in the same tissue culture system as that used for the primary isolation of the virus, since the time-consuming and sometimes difficult task of adaptation of virus to another cell culture is avoided.
The coxsackie A virus strains which have been adapted to human amnion cells by Lenahan and Wenner (3) can be cultured also in diploid human lung fibroblasts (WI-38) with production of a distinct cytopathic effect (CPE) . The (1, 5) , the practical application of this system has not been reported. Gwaltney (1) 40 to 60 min and dried in the inverted position. The plates were not exposed to ultraviolet light. Autoclaved mineral oil was used for overlay of the Microtiter cultures; however, plastic adhesive tape (no. 220-30; Cooke Engineering Co.) also could be used.
Calibrated dropping pipettes (0.025 and 0.05 ml) were used for delivery of reagents, and wire loops calibrated to transfer 0.025 ml were used for diluting the sera. The method of handling the equipment has been described by Lennette (4) .
Cell cultures. WI-38 cells were obtained in low passage level from Flow Laboratories, Inc., Rockville, Md. The cell strain was grown and maintained in our laboratory on Leibovitz medium 15 (L-15; Microbiological Associates, Inc., Bethesda, Md.) to which 5% bovine fetal serum (BFS; Hyland Laboratories, Los Angeles, Calif.), inactivated by heating for 30 min at 56 C, 200 units of penicillin per ml, and 100 jtg of streptomycin per ml were added. The WI-38 cultures were trypsinized weekly, but were otherwise handled as described by Hayflick and Moorehead (2) .
For Microtiter tests, the cell suspension was prepared in the following manner: the cell sheet was briefly rinsed once in 0.25% trypsin in Earle's solution (pH 7.6), and the fluid was decanted. Again, trypsin was added and decanted after 1 to 2 min. The cell sheet was incubated at 37 C without a fluid overlay until the cells began-to loosen from the glass surface (approximately 2 to 5 min). The cells were dispersed carefully in fresh growth medium and suspended in half the volume of the medium used in the bottle culture.
Serum dilution. Sera were diluted 1:4 in L-15. The 
RESULTS
Paired sera from 12 children were tested for serum-neutralizing antibodies for rhinovirus type 16 in Microtiter plates with HeLa and WI-38 cells (Table 1 ). There was a good correlation in the antibody titers determined in the two cell systems. Of 24 sera evaluated, 21 had less than a fourfold deviation in titer. Twelve sera with titers < 1: 8, as determined in the HeLa Microtiter test, were also <1:8 in the WI-38 test. Three of the positive sera were found to have fourfold higher titer in the HeLa cell test.
Twelve other sera were tested for neutralizing antibodies for coxsackievirus type A-4 in tubes with secondary HAm cells and in Microtiter plates with WI-38 cells (Table 2 ). Of 12 sera tested, 9 had the same or twofold deviation in antibody titer. Three sera were negative in both systems. One serum had a 1: 8 titer in the tube test but was < 1:8 in WI-38 Microtiter plates. Three sera showed fourfold or greater deviations in the two systems. Although our initial tests were performed in a 5% CO2 incubator, more reliable results were obtained when the plates were incubated in ambient air with high humidity. On different occasions, clumping of the WI-38 cells was encountered. The reason for this phenomenon is not completely understood, but it was observed that clumping of cells usually occurred in plates which had a rough surface and were not transparent. It has also been observed that occasional preparations of medium L-1 5 are not suitable for Microtiter culture, although the same preparation will support WI-38 cells in tube culture. We have not been able to establish whether the difficulty occasionally encountered with L-15 originates in the manufacture or reconstitution of the medium.
Occasional toxicity with human sera in high concentrations was observed; however, it was usually possible to read the cell sheet in wells with a 1: 8 serum dilution. Furthermore, the greater volume (25%) of the flat-bottom plates makes it possible to dilute the test sera to a larger volume.
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